513 627 0318 



08:53:10 04-10-2007 



19/36 



WORLD INTCULECTUAL PROPERTY ORGANIZATION 
Entenuziaoftl Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internationa] Patent Classification 6 : 

C07C 1704, 11702, 29/16, 31/125, 303/24, 
305/06, 30SA0, 51/16, &WW4 



Al 



(11) international Publication Number: WO 97/38956 

(43) International Publication Date: 23 October 1997 (23.10.97) 



(21) International Application Number: PCT/US97/06339 

(22) International Filing Date: 16 April 1997 (16.0497) 



(30) Priority Data: 

60/015,523 



16 April 1996(16.04.96) 



US 



(71) Applicant (/or d// designated States except US)\ THE PROC- 

TER & GAMBLE COMPANY rUS/US); One Procter & 
Gamble Plaza. Cincinnati. OH 45202 (US). 

(72) Inventor; and 

(75) Invealor/AppBcant (for US only): CONNOR* Daniel, Stedman 
(TJSrtJSJ: 9217 Sagemcadow Drive, Cincinnati, OH 45251 
(USX 

(74) Agents: REED. T.. David et *U The Procter £ Gamble 
STitTuS) 52 " Sprfng GrovC Avenue, Qncinnau, OH 



(81) Designated State*: AL. AM, AT. AU. AZ. BA, BB. BO BR. 
BY, CA. CH. CN, CU, CZ. DE. DK, EE, ES. Fl. GB. GE» 
HU. IL, IS. JP, KE. KG. KP, KR, KZ, LC, LK, LR. LS, LT, 
LU. LV, MD. MO. MX, MN, MW. MX. NO. NZ. PL. PT. 
RO, RU. SD, SE. SG, SI. SK. TJ. TM, TR. TT. UA. UG. 
H?. UZ. VN, YU, ARIPO patent (GH, KE. LS. MW, SD, 
£r ™ } * Eurarian P** 1 " (AM. AZ, BY. KG, KZ, MD. RU. 
TJ. TM). European patent (AT, BE. CH. DE, DK. ES. FL 
FR. GB, GR, IE, IT, LU. MC, NL, PT, SE), OAPI patent 
(BF, BJ, CF, CO. Ci; CM. GA. GN. ML. MR. NE. SN TD 

tgj. 



Published 

With international search report. 



(34) Hue: PROCESS FOR THE MANUFACTURE OF SURFACTANTS CONTAINING BRANCH CHAIN ALKYL GROUPS 
(57) Abstract 

Branchednchain olefins are prepared and used as feedstocks in the manufacture of detersive surfactants. 



PAGE 19/30 • RCVD AT 4/10/2007 9:41 :04 AM [Eastern Daylight Time] " 6VR:USPTO-EFXRF-3/22 * DN1S: 27 38300 * CSID:313 627 0318 • DURATION (mm-ss):12-06 



513 627 0318 



08:53:28 04-10-2007 



20 /36 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Sloven ta 


AM 


Aaneaia 


n 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 




LU 


Luxcmbooxg 


SH 


Senegal 


AU 


AbttnlU 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Attfte|>n 


GB 


United Klagdom 


MC 




TD 


Chad 


BA 


Boudi and Herzegovina 


GB 


Georgia 


MD 


RepvbUc o/ Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tj#ktatan 


BE 


Belgium 


CN 


Ouiaea 


MK 


The aoraser Yogoslav 


TM 


Tim kiiiculatan 


BP 


Buxktea Paao 


GR 


Gieeca 




Republic of Macedonia 


TR 


Tarfcey 


BO 


Bulgaria 


HU 


Hungary 


ML 


Mall 


TT 


Trinidad add Tobago 


HJ 


Bcita 


CE 


Ireland 


MN 


Maagoli* 


UA 


UkrakiB 


hSL 


Brazil 


IL 


Israel 


MK 


Maon'taoea 


VG 


Uganda 


BY 


Bctara 


IS 


Icebud 


MW 


Malawi 


US 


Unitod State* of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


vz 


Uzbek loan 


CY 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nan 


CC 


Congo 


KE 


Kenya 


NL 


Netherlaoda 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kytgyntan 


NO 


Norway 


zw 


Zimbabwe 


a 


Cfite d'lvofev 


KP 


Democratic People* • 


NZ 


New Zealand 






CM 






Republic of Kim 


PL 


Polaad 






CN 


Chaia 


ICD 


RepubNcof Korea 


PT 


Portugal 






cu 


Onba 


atZ 


Kazafcataa 


RO 








cz 


Czech Republic 


LC 


Saint Locia 


RU 


Ruuian Federation 






DE 


Gammy 


U 


Liechtenstein 


SO 


Sudan 






DK 


Dearaatk 


LK 


Sri Lack* 


SK 


Swedes 






BE 


Bslouia 


LR 


Liberie 


SG 


Singapore 







PAGE 20736 • RCVD AT 4/10/2007 9:41 : 04 AM [Eastern Daylight Time]* 8VR:U8PTO-EFXRF-3/22* ONIS:2738300 * C8ID:513 627 0318 * DURATION (mm-ss): 12-06 



513 627 0318 



08:53:41 



04-10-2007 



21 136 



10 



IS 



20 



WO 97/38956 PCT/US97/06339 



PR0CE|S FOR THE MANUFACTURE OF SURFACTANTS CONTAINING BRANCH CHAIN ALKYL 

m n If THF TKVFNTTiTN 
5 The present invention relates to processes for manufacturing detersive 

surfactants, especially those containing branched-chain hydrophobic units. 

B ACKOROT Tfiry of twf, rtryF^rn^ 
Conventional detersive surfactants comprise molecules having a water- 
solubiliring substhuent (hydrophilic group) and an oleophilic substituent 
(hydrophobic group). Such surfactants typically comprise hydrophilic groups such as 
carboxylate, sulfate, sulfonate, amine oxide, polyoxyethylene. and the like, attached 
to an alkyl, alkenyl or alkaryt hydrophobe usually containing from about 1 0 to about 
20 carbon atoms. Accordingly, the manufacturer of such surfactants must have 
access to a source of hydrophobe groups to which the desired hydrophile can be 
attached by chemical means. The earliest source of hydrophobe groups comprised 
the natural fats and oils, which were converted into soaps (le.. carboxylate 
hydrophile) by saponification with base. Coconut oil and palm oil are still used to 
manufacture soap, as well as to manufacture the alkyl sulfate ("AS") class of 
surfactants. Other hydrophobes are available from petrochemicals, including 
alkylated benzene which is used to manufacture alkyl benzene sulfonate surfactants 
("LAS"). 

The literature asserts that certain branched hydrophobes can be used to 
advantage in the manufacture of alkyl sulfate detersive surfactant*; see. for example. 
U.S. 3.480.SS6 to deWitt, et al.. November 25. 1969. However, it has been 

25 determined that the beta-branched surfactants described in the '556 patent are inferior 
with respect to certain solubility parameters, as evidenced by their Krafft 
temperatures. It has further been determined that surfactants having branching 
towards the center of carbon chain of the hydrophobe have much lower Krafft 
temperatures. See: The Aqueous Phase Behavior of Surfactants". R.G. Laughlin, 

30 Academic Press. N.Y. (1994) p. 347. Accordingly, it has now been determined that 
such surfactants are preferred for use especially under cool or cold water washing 
conditions (eg., 20°C-5°C). 

One problem associated with the manufacture of detersive surfactants having 
hydrophobe groups with mid- or near-mid chain branching is the tack of a ready 

35 source of such hydrophobes. By the present invention, a process is described for 
manufacturing such branched hydrophobes and converting them into mid- or near- 
mid chain branched surfactants. 
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SUMMARY OF THE INVFNTTON 
The present invention encompasses a process for preparing mid- to near mid- 
chain branched olefins (primarily, methyl branched at or near the mid-chain region). 
Such materials are then used as the basic feedstock which provides the hydrophobic 
5 portion of bouiched-chain detersive surfactants. 

The process herein is designed to provide branched reaction products which 
are primarily (85%, or greater) alpha-olefins, and which are then converted into 
hydrophobes in the Oxo-reaction sequence noted hereinafter. Preferably, such 
branched alpha-olefins contain from about 1 1 to about 18 (avg.) total carbon atoms 
10 and comprise a linear chain having an average length in the 10-18 region. The 
branching is predominantly mono-methyl, but some di-methyt and some ethyl 
branching may occur. Advantageously, the present process results in little (1%, or 
less) geminal branching, Le., tittle, if any, "quaternary'' carbon substitution. 
Moreover, little (Less than about 20%) vicinal branching occurs. Of course, some 
15 (ca. 20%) of the overall feedstock used in the subsequent Oxo-process may remain 
unbranched. Typically, and preferably from the standpoint of cleaning performance 
and biodegradabiuty, the present process provides alpha-olefins with: an average 
number of branches (longest chain basis) in the 0.4-2.5 range; of the branched 
material, there are essentially no branches on carbons 1, 2 or on the terminal (omega) 
20 carbon of the longest chain of the branched material. 

Following the formation and purification of the branched-chain alpha-olefin, 
the feedstock is subjected to an Qxo carbonybtion process. In this Oxo-stcp, a 
catalyst (eg., conventional cobalt carbonyl; see Kirk Othmer, below) which does not 
move the double bond from its initial position is used. This avoids the formation of 
25 vinylidene intermediates (which ultimately yield less favorable surfactants) and allows 
the carbonyiation to proceed at the #1 and Wl carbon atoms. 

All percentages, ratios and proportions herein arc by weight, unless otherwise 
specified. All documents cited herein are, in relevant part, incorporated herein by 
reference. 

30 RFTATTrFP DESCRIPTION OF THE INVENTION 

As can be seen from the foregoing, the present invention thus encompasses, in 
a process for preparing surfactant precursor hydrophobes from hydrocarbon 
feedstocks by the conversion of a coal or other hydrocarbon source to a mixture of 
carbon monoxide and hydrogen and the subsequent conversion of the carbon 

35 monoxide and hydrogen into a mixture of linear and branched hydrocarbons, the 
improvement which comprises abstracting from said mixture of linear and branched 
hydrocarbons the sub-set of branched hydrocarbons of the general formula: 
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CH,(CHj) x -CH(CH 2 ) y -C=CH 2 (I) 

wherein x is at least about 2, y i, greater than or equal to 0 and wherein the sum of 
x+y is at least about 7. 

The invention also encompasses, in a process for preparing surfactant 
5 precursor hydrophobes from coal or other hydrocarbon feedstocks by the conversion 
of such feedstocks to a mixture of carbon monoxide and hydrogen and the 
subsequent conversion of the carbon monoxide and hydrogen into a mixture of linear 
and branched hydrocarbons, the improvement which comprises abstncting from said 
mixture of linear and branched hydrocarbons the sub-set of branched hydrocarbons of 
10 the general fonnula: 

<fHs CHj H 

CH 3 (CH,) p — CH(CH 2 ) q — in(CH 2 )r— f]=CH 2 (II) 

wherein p i, at least about 2, q is 1 to 12, r is greater than or equal to 0 and the sum 
of p, q and r is at least about 6. 

The invention also encompasses, in a process for preparing surfactant 

1 5 precursor hydrophobes from coal or other hydrocarbon feedstocks by the conversion 
of such feedstocks to a mixture of carbon monoxide and hydrogen and the 
subsequent conversion of the carbon monoxide and hydrogen into a mixture of linear 
and branched hydrocarbons, the uttprovement which comprises abstracting from said 
mixture of linear and branched hydrocarbons the set of branched hydrocarbons 

20 comprising a mixture of: 



(•) 



the sub-set of mono-methyl branched compounds of the formula: 

<fH3 H 
CH 3 (CH 2 ) X — CHCCH2)y— C=CH 2 



2 ; and 

(b) the sub-set of di-m ethyl branched compounds of the formula: 

<f H 3 CH 3 H 

CH,(CH 3 )p- <*H(CH 2 ) q — ^H(CH,)r— i-C H 2 

25 The foregoing branched hydrophobes can then be converted into the 

corresponding branched-chain detersive surfactants, in the manner disclosed 
hereinafter. 



30 



Synthesis gas (carbon monoxide/hydrogen) can be produced from coal or 
other hydrocarbon feedstocks such as natural gas and used to build-up various 
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saturated and unsaturated linear, branched and cyclic hydrocarbons using 
conventional Fischer-Tropsch (F-T) chemistry. Such processes can be used to make 
a range of hydrocarbons to meet the gasoline, diesel and jet fuel needs. Two points 
with regard to the present invention are: first, recognition that branching occurs in F- 
5 T chemistry through free radical not carbonium ion chemistry. This leads to isolated 
methyl branches with no gem-dimethyl, little ethyl and low levels of vicinal-dimethyl 
branches. Low pressure/low temp (i e. wax producing) F-T chemistry builds up 
methylenes mostly in a linear frshion with typically about I methyl branch per 50 
carbons. At higher pressures and/or higher temperatures (such as used for gasoline 

10 production) 1 methyl branch per 8 carbon atoms can be achieved. The rearrangement 
to form the methyl branch, which occurs adjacent to catalyst, can be thought of a 
hydrogen atom shift from die beta methylene to the alpha methylene converting it to 
the methyl branch. Catalyst (Fe> Co, Ru, etc.) moves from alpha to beta and with 
insertion of additional methylenes) between catalyst and the methine group (former 

15 beta), isolation of the methyl branch is complete. The second key point is that alpha 
olefins can be a major product of F-T chemistry. 

The present invention makes use of such observations to provide an overall 
method for preparing nud- or near-mid chain branched alphaoiefins which can be 
converted to the corresponding detersive surfactants, either directly or through the 

20 formation of intermecfiate compounds (e.g., branched-chain alcohols) which are 
subsequently converted into surfactants. Importantly, the surfactants thus made 
contain little or no contaminants such as the geminal or vicinal branches or multiple 
chain branches (I.e., more than about 3 branches). On a weight basis, such 
contaminants can detract from overall dctergency performance and/or 
25 biodegradability of the final sur&ctant products herein. 
The overall process herein is as follows: 

The Fischer-Tropsch process is described in Kirk-Othmgr Encyclopedia of 
Chemical Technology r 4th Edition, Volume 12, pp. 157-164 (1994), Jacqueline I. 
Kroschwitz, Executive Editor, Wiley-Interscicnce, N. Y. The Oxo process to make 

30 alcohols is described in detail in Kirk-Othmer Encyclopedia of Chemical Technology 
4th Edition, Volume 1, pp. 903-8 (1991). 

1) Synthesis gas, a mixture of carbon monoxide/hydrogen is typically 
generated from coal or natural gas, however petroleum or other hydrocarbon sources 
could in principle be utilized. Air or oxygen is used to partially burn gas, petroleum, 

35 etc., to a mixture of carbon monoxide and hydrogen. Similarly, coal or coke can 
undergo the coke-water-gas reaction to form carbon monoxide and H2. The water 
gas shift reaction can be used to change the carbon monoxide/hydrogen ratio as 
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required. Various standard cleanup steps are included to remove carbon dioxide, 
hydrogen sulfide, ammonia etc. 

Gas + air or 0 2 -+ CO/H 2 mixture 
C + H2O -► CO + H 2 coke-water-gas reaction 
CO + H 2 0->H 2 + C0 2 (water gas shift) 

2) Rscher-Tropsch (F-T) chemistry is used to convert synthesis gas into a 
mostly hydrocarbon mixture. Conditions can be set to produce a mostly linear olefin 
mixture whh a limited number of methyl branches as well as some cyclic 
hydrocarbons. Small amounts of other classes of compounds such as alcohols are also 
formed. Their levels can be somewhat controlled by F-T conditions; in any event 
they can be removed. 

CO/H2 -» Syn Fuel Mixture + Branched Alpha-Olefins 

3) Distillation and other standard techniques are used to isolate the desired 
MW hydrocarbon fraction containing ahjha-olefins. Molecular sieving can be used to 
separate most of the linear alpha-okfins and cyclic* from the desired, limited methyl- 
branched, linear alpha-olefins. Standard methods utilizing zeolites can accomplish 
the former. Processing with zeolite sieves can be arranged to remove iso and anteiso 
(omega- 1) and (omega-2) methyl alpha olefins, if so desired. Aliphatic hydrocarbons 
containing 2 geminal Me groups or highly branched aliphatic hydrocarbons (including 
cyclics) can be separated from aliphatic hydrocarbons containing Me groups on 
different C atoms and less branched aliphatic hydrocarbons by selective adsorption of 
the latter on a molecular sieve (pore diam. 4. 4- 5. 0A°) and/or from pyrolyzed 
poly(viiiylidene chloride) (Sarah) to yield gasoline with improved octane numbers- 
see Neth AppL 71 1 1508 10/25/71, Chem. Abstract, 76:88253. 

25 Syn Fuel Mixture -> Branched alpha-Olefins 

4) Oxo chemistry (CO/H2) is used to convert the branched alpha-olefin to 
the corresponding branched primary alcohol. Any Oxo catalyst which leads directly 
to alcohols or indirectly through an additional step of hydrogenation of intermediate 
aldehyde can be used. However it is preferable to use catalysts which do not 

30 isomerixe the double bond of the alpha-olefin prior to carbonytation as is the case 
using cobalt-carbon moncwa^e-crganophosphine catalysts in the one step process. 
Conventional cobalt Oxo catalysts such as cobalt-carbon monoxide used in the two 
step high pressure process do not isomerize the C=C double bond. The fact these 
can give approximately equal carbonylation on 1- and 2-carbon positions of the alpha 

35 olefin is entirely acceptable. In other words the product mixture would be 
RCH2CH2CH2OH + RCH(CH 3 )CH 2 OH where R is linear fatty chain with limited 
methyl branching at the mid- or near-mid chain region. 



20 
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Branched Alpha-olefins -* Branched Primary Alcohols 
5) In one aspect of the last step, any standard sulfation technique may be 
used to convert the above branched alcohol to a branched alcohol sulfate. Examples 
are sulfur trioxidc in a falling film reactor or sulfur trioxide or chlorosulfbnic add in a 
batch reactor. In any case the acid mixture is promptly neutralized with caustic soda, 
or the like. " 

Branched Primary Alcohol -» Branched AlkyI Sulfate. 

Other fatty alcohoMerived surfactants can also be made, eg., alkyl ethoxyl 
sulfates (AES), alky! poiyglucosdes (APG), etc. Note that surfactants other than 
alcohol sulfates or AES may be made by oxidizing said alcohol or its aldehyde 
intermediate into a carboxyiate (i.e.. a branched-chain soap). This soap can be an 
excellent surfactant and/or detergent builder in and of itself This carboxyiate «an 
also be used as a feedstock and converted to branched acyl-aurates, -isethionates. - 
sarcosinates, -N-methylglucamides or other similar acyl-derived surfactants, using 
IS art-disclosed techniques. 



10 



INDUSTRIAL APPLICABn TTT 
Bnmched^chain surfactants of the type resulting from the present process can 
be used in aU manner of cleaning compositions. Such compositions include, but are 
20 not limited to: granular, bar-form and liquid laundry detergents; liquid hand 
dishwashing compositions: liquid, gel and bar-form personal cleansing products; 
shampoos; dentifrices; hard surface cleaners, and the like. Such compositions can 
contain a variety of conventional detersive ingredient*. The following listing of such 
ingredients is for the convenience of the formulator, and not by way of limitation of 
25 the types of ingredients which can be used with the branched-chain surfactants herein. 

The branched-chain surfactants herein can be used in combination with 
detergency builders. Such builders include, for example. 1-10 micrometer zeolite A, 
por/carboxyiate builders such as citrate, layered silicate builders such as "SKS-6" 
(Hoechst) and phosphate materials, especially sodium ^polyphosphate ("STPP"). 
30 Most laundry detergents typically comprise at least about 1% builder, more typically 
from about 5% to about 80% builder or mixtures of builders. 

Enzymes, such ax proteases, amylases, lipases, ^Manw. peroxidases, and 
mixtures thereof, can be employed in detergent compositions containing the 
branched-chain surfactants. Typical detergent compositions comprise from about 
35 0.001% to about 5% of commercial enzymes. 

Detergent compositions can also contain polymeric soil release agents 
(SRA's). Such materials include, for example, anionic, cationic and non-charged 
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monomer units, especially polyester materials. Preferred materials of this type 
include oligomer* terephthalate esters, sulfonated substantially linear ester oligomers 
comprising a backbone of terephthaloyl and oxyalkyleneoxy repeat units and 
phthaloIyWerived sulfonated terminal moieties. A variety of SRA's are described for 
example, in U.S. 4,968,451; 4,711,730; 4,721.580; 4,702,857; 4,877,896; 5,415,807; 
and in other literature references. Such soD release materials typically comprise from 
about 0.01% to about 10% of finished detergent compositions. 

Detergent compositions may also optionally contain bleaching compositions 
comprising a bleaching agent and one or more bleach activators. If present, 
bleaching agents such as percarbonate or perborate (especially perborate 
monohydrate TBI") typically are used at levels from about 1% to about 30% of 
finished detergent compositions. Bleach activators such as nonanoyloxy-benzene 
sulfonate ("NOBS") and tetraacetyl ethylenediamine (TAED"). and mixtures 
thereof; can be used to enhance the bleaching activity of materials such as perborate 
and percarbonate. If present, the amount of bleach activator win typically be from 
about 0.1% to about 60% of a bleaching composition comprising a bleaching agent- 
phis-bleach activator. Other bleaching agents such as the so-called "photoactivated* 
bleaches (see U.S. 4,033,718) can also be used. Sulfonated zinc phthalocyanine is an 
especially preferred photoactivated bleaching agent. 

I>etergent compositions can also contain clay soil rernoval/antiredeposition 
agents such as cthoxyiated tetraethylene pentaminc; see U.S. 4,597.898. Such 
materials typically comprise from about 0.01% to about 10% of fuliy-fonnulated 
laundry detergents. 

Detergent compositions can also contain from about 0.1% to about 7% of 
polymeric dispersing agents, which are especially useful in the presence of zeolite 
and/or layered silicate builders. Such materials are known in the art (sec U.S. 
3,308,067). Such materials include acrylate/inafic-based copolymers, such as 
described in EP 193,360, as well as polyethylene glycol ("PEG"). 

Detergent compositions herein can also include various brighteners, dye 
transfer inhibiting agents (especially polymers of N-viirylpyrroUdone and N- 
vinylimidazoJcX suppressors (especially silicones), chelating agents such as 
ratrilotriacctate, ethylenediamine disuccinate, and the like. Such materials will 
typically comprise from about 0.5% to about 10%, by weight, of frilly-formulated 
cleaning compositions. 

35 Moreover, it is to be understood that the branched-chain surfactants prepared 

in the manner of the present invention may be used singly in cleaning compositions or 
in combination with other detersive surfactants. Typically, fully-formulated cleaning 
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compositions will contain a mixture of surfactant types in order to obtain broad-scale 
cleaning performance over a variety of soils and stains and under a variety of usage 
conditions. One advantage of the branched^hain surfectants herein is their ability to 
be readily formulated in combination with other known surfactant types Nonlimiting 
5 examples of additional surfectants which may be used herein typically at levels from 
about IVo to about 55%, by weight, include the unsaturated sulfates such as oleyl 
sulfate, the C l0 -C 18 alky! alkoxy sulfetes ("A^S"; especially EO 1-7 ethoxy 
sulfetes), C 10 -Cig alkyl alkoxy carboxylates (especially the EO 1-5 
ethoxycarboxyUtes), the C l(M8 glycerol ethers, the C l0 -Ci8 alkyl poryglycosides 
and their corresponding sulfeted polygrycostdes, and C l2 -Ci8 alpha-sulfonated fatty 
acid esters, Noraonic surfectants such as the ethoxylated C 10 -Ci8 alcohols and alkyl 
phenols, (e.g., Cio-C l8 EO (1-10) can also be used. If desired, other conventional 
surfactants such as the C 12 ~Ci8 betaines and sulfbbetaines Csuhaines-), Ciq-Ci8 
amine oxides, and the like, can also be included in the overall compositions. The 
C 10-°18 N-alkyl polyhydroxy fatty acid amides can also be used. Typical examples 
include the C^-Cig N-methylghicarnides. See WO 9,206,154. Other sugar-derived 
surfectants include the N-alkoxy polyhydroxy fetty acid amides, such as C 10 -C I8 N- 
(3-methoxypropyO gtucamide. The N-propyi through N-hexyi C l2 -Ci8 glucamides 
can be used for low sudsing. C 10-C20 conventional soaps may also be used. If high 
sudsing is desired, the branched-chain C 10 -Ci6 soaps may be used. C10-C14 alky] 
benzene sulfonates (LAS), which are often used in laundry detergent compositions, 
can also be used with the branched surfactants hereiiL 

The following Examples illustrate the use of branched-chain surfectants 
prepared according to the present invention in various cleaning compositions, but is 
25 not intended to be limiting thereof. 

EXAMPLE! 
Granular laundry detergents are prepared as follows. 

A EC 

Blown Powder 

30 Zeolite A 30.0 22.0 6.0 

Sodium sulfate 19.0 5.0 7.0 

Polyacryiate 

LAS 13.0 11.0 21.0 

Branched AS* 9.0 8.0 8.0 

35 Silicate; Na - 1.0 5.0 

Soap - - 2.0 

Carbonate, Na 8.0 16.0 20.0 



20 
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Spray On 



10 



CU-15E07 


1.0 


1.0 


1.0 


additives 






Protease 


1.0 


1.0 


1.0 


Lipase 


0.4 


0.4 


0.4 


Amylase 


0.1 


0.1 


0.1 


CeOuiase 


0.1 


0.1 


0.1 


NOBS 




6.1 


4.5 


PB1 


1.0 


5.0 


6.0 


Sodium sulfate 




6.0 





Moisture & Miscellaneous — Balance- 



*Ci2-C]4 methyl branched alkyi sulfate, prepared as disclosed above. 
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A bleach-containing nonaqueous liquid laundry detergent is prepared as 
follows. 

EXAMPI -F f n 

Comppnem W t> % Range P/.wM 

5 Liquid Phnss 





Branched AS* 


25.3 


18-35 




Cl2-14» E ° 5 alcohol ethoxyiate 


13.6 


10.20 




Hexylene glycol 


27.3 


20-30 




Perfume 


0.4 


0-1.0 


in 


Scfida 








Protease enzyme 


0.4 


0-1.0 




Na3 Citrate, anhydrous 


4.3 


3-6 




Sodium perborate (PB-1) 


3.4 


2-7 




Sodium nonanoyioxybenzene sulfonate (NOBS)8.0 


2-12 


1 < 

I J 


Sodium carbonate 


13.9 


5-20 




Diethyl triamme pentaacetic acid (DTPA) 0.9 


0-1.5 




Brightener 


0.4 


0-0.6 




Suds Suppressor 


0.1 


0-0.3 




Minors 


Bal 






*C I2 -Ci6 methyl branched alky! sulfate, Na salt, prepared as disclosed above. 




A hand dishwashing liquid is as follows. 








example nr 






Ingredient 


•/tfwU 


Range f% wt 1 


25 


Branched AS* 


13.0 


5-15 




Ammonium C|2- 13 alky! 








ethoxy sulfate 


15.0 


10-35 




Coconut amine oxide 


2.6 


2-5 




Betaine**/Tetronic 704*3 


0.87-0.10 


0-2 (mix) 


30 


Alcohol Ethoxyiate CgE] \ 


5.0 


2-10 




Ammonium xylene sulfonate 


4.0 


1-6 




Ethanol 


4.0 


0-7 




Ammonium citrate 


0.06 


0-1.0 




Magnesium chloride 


3.3 


0-4.0 


35 


Calcium chloride 


2.5 


O4.0 




Ammonium sulfate 


0.08 


0-4.0 




Hydrogen peroxide 


200 ppm 


0-300 ppm 
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11 

Perfume q.I8 (M>.5 

Maxatase® protease o.50 0-1.0 

Water and minors - — Balance 

* c 12 c 14 methyl branched alkyl sulfete, triethaitolammoroum salt, prepared as 
5 disclosed above. 

**C©coaHcy! betaine. 
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WHAT IS CLAIMED IS: 

1. A process for preparing mid- to near-mid chain branched alpha 
olefins, comprising the steps of. 

(a) preparing a mixture of CO and H2; 

(b) reacting the mixture of CO and H2 in the presence of a catalyst under 
Fischer-Tropsch conditions to prepare a hydrocarbon mixture comprising said 
mid- to near-mid chain branched alpha-olefins; and 

(c) separating said branched alpha-olefins from said hydrocarbon mixture. 

2. A process according to Claim I wherein the catalyst of step (b) is a 
member selected from the group consisting of Fe, Co and Ru Fischcr-Tropsch 
catalysts. 

3. A process according to Claim 1 wherein said alpha-olefins are 
separated using molecular sieves and/or pyrotyzed poly(vinylidene chloride). 

4. A process for preparing mid- to near-mid chain branched alcohols, 
comprising reacting the branched alpha-olefins made in accordance with Claim 1 with 
CO/H2 under Oxo conditions. 

5. A process according to Claim 4 which is conducted without 
isomerization of the olefin double bond using a cobalt-carbon monoxide catalyst. 

6. A process according to Claim 5 which yields alcohols of the type 
RCH 2 CH 2 CH 2 OH and RCH(CH 3 )CH 2 OH 1 wherein R is C 8 to C l6 alkyl with 
methyl branching. 

7. A process for preparing branched alkyl sulfate surfactants, comprising 
sulfating the alcohols prepared according to Claim 4. 

8. A process for preparing branched alkyl ethoxy sulfates, comprising 
first ethoxyfating, then sulfating, the alcohols prepared according to Claim 4. 

9. A process for preparing branched alkyl carboxylate surfactants by 
oxidizing the alcohols prepared according to Claim 4, or their aldehyde 
intermediates. 



PACE 32/36 * RCVD AT 4/10/2007 9:41:04 AM [Eastern Daylight Time] * SVR:U8PTO-EFXRF-3/22 * DNIS: 2738300 ■ C8ID:513 627 0318 • DURATION (mm-ss): 12-06 



513 627 0318 



08:57:49 



04-10-2007 



33/36 



WO 97/38956 PCI7US97/06339 

13 



10. A process for preparing branched acyl taurate, branched acyl 
isethionates, branched acyl sarcosinate or branched acyl N-methylglucamide 
surfactants, or the like, using the branched carboxylates prepared according to Claim 
9 as a feedstock. 
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